Objective: To explore the factors that influence attitudes and beliefs about the effects of body weight and physical activity on health. Design: Cross-sectional survey using a face-to-face interview-assisted questionnaire. Setting: The survey was conducted between March and April 1997 in the 15 member states of the EU. Subjects: Approximately 1000 adults aged 15 years plus from each country were selected by quota-controlled sampling; the total sample was of 15 239 persons (7162 males and 8077 females). Data were weighted by population size for each country and by age, gender and regional distribution within countries. Results: Overall 27% of men and 35% of women reported not engaging in any form of recreational activity; rates were highest in those with a primary-level education (37% men, 43% women) compared with tertiary-level education (20% men, 25% women). Recreational activity levels declined with age and tended to be lowest in those who were more physically active at work. Eighteen per cent of respondents believed that physical activity was one of the two greatest influences on health; 13% mentioned body weight, 38% mentioned food, 41% mentioned smoking and 33% mentioned stress. Logistic regression was used to assess for the effects of gender, age, educational level, body mass index (BMI), smoking status, activity level and country on beliefs that body weight and physical activity influenced health. Primary-educated, overweight, ex-and non-smoking women were most likely to mention body weight as an influence; young tertiary-educated, thinner, non-smoking and active males were most likely to mention physical activity. There was wide variation across Europe in reported behaviour and beliefs, which persisted after taking account of all of the other factors in the regression model. Conclusions: Relatively few people in some countries believed body weight and physical activity were important influences on health. Many people mentioned stress and it might be possible to use this interest to motivate changes in physical activity to relieve stress. It may be important to take a more integrated approach to activity patterns that consider the role of work and recreation. Although social and demographic factors were important, after adjusting for these factors there was still wide between-country variation in reported attitudes, beliefs and behaviour. This will need to be taken into account in any activity promotion campaigns.
There is now substantial evidence that obesity is a major public health problem 1 . Evidence from cohort studies show that the risk of mortality rises almost linearly with increasing body weight 2 , and that most major chronic diseases are increased in the overweight 1 . The prevalence of obesity is rising in all countries where data exist. Physical inactivity is linked to obesity 3, 4 . In the UK, national energy intakes have fallen over the last 10 years, while at the same time the prevalence of obesity has risen 1 . The most logical explanation for this is a change in patterns of work and leisure activity reducing energy expenditure 5 . Recent reviews of trials have shown that body weight can be reduced in primary-care-based activity promotion programmes, but that the evidence is inconsistent and affected by poor study design 6, 7 . Further research is required.
Physical activity may affect risk of chronic diseases either through effects on energy balance or through a range of other physiological processes that are altered in those who engage in increased levels of activity 8 . The health benefits of increased activity include changes in lipids and blood pressure, as well as in reduced levels of stress and improved general well-being.
The determinants of maintaining, or taking up, recreational physical activities are complex but are influenced by knowledge and attitudes, environmental and social influences and barriers and self-efficacy 9 . Those who engage in recreational activities are more likely than those who do not to believe that these activities are beneficial to their health. Large-scale community intervention programmes have not been as successful as hoped, partly because they did not adopt a broad-based, community-wide approach 10 . Across Europe there is little data on the factors influencing patterns of physical activity. The present study explores the factors that influence beliefs about the effects of body weight and physical activity on health.
Methods
The methods have been described in detail elsewhere 11 . In brief, approximately 1000 adults aged 15 years or older were selected from each of the 15 member countries of the EU, except in Luxembourg where 500 adults were selected and in Germany where 1159 were selected (873 from former West Germany and 286 from former East Germany). The UK data also included Northern Ireland (250 subjects; 1250 in total). The total sample included in the present analysis was 15 239 persons (7162 males and 8077 females). The sample in each country was quota-controlled to make the sample nationally representative. It was not possible to derive an estimate of the response rate as no data were available on the number of people contacted in each centre in order to achieve the quota sample.
A steering group, using as far as possible questions that had been used in previous studies, designed a questionnaire to be used for face-to-face interviews. Where possible closed questions were asked. Apart from questions related to the respondents' attitudes about influences on health and body weight, subjects were asked to provide information on: gender, age, income or occupation of the head of the household (the exact approach differed in each country), highest educational level, marital status, size of household, number of children, employment status and smoking status; they were also asked to estimate their own weight and height. It was felt that 'social class' (as defined in the UK by occupation of the head of the household) was likely to be a key factor within each country in determining attitudes about healthy eating. The UK approach to 'social class' was not considered appropriate for use across Europe; it was felt that of the three measures -income, occupation/ employment status and highest educational levelonly highest educational level could be interpreted in a consistent way for each country. We have therefore used highest educational level (referred to hereafter as educational level) as the key variable for defining 'social class'. Because 'social class' is a term not used widely outside the UK, it will not be used in this paper.
Subjects were selected and interviewed by a market research organization from each country. An omnibus approach was used; subjects answered questions on different topics from various clients in a single interview. Questionnaires were translated into the language used in each country, and were administered between March and April 1997. Only one person per household was interviewed. Where there was more than one eligible person resident in a household different approaches were used. In Austria the Kish grid 12 was used; in Denmark, Finland, Greece, Ireland, the Netherlands and Sweden the interviewer selected the individual whose next birthday was closest to the interview date; in the remaining countries the first eligible person to answer the door was interviewed.
Respondents were shown a list of nine factors (food, body weight, smoking, the environment, physical activity/exercise, alcohol intake, stress, genetics/ family predisposition, support from family and friends) and asked to select the two that they believe have the greatest influence on overall health. Respondents could also answer 'none of these' or 'don't know'.
Respondents were also asked, in an average week, which if any of a list of activities they participated in, and for how many hours. Respondents were also asked to describe their typical day's activity in terms of the numbers of hours spent sitting down, standing or in more physical work than either sitting or standing. These responses were subsequently grouped into three levels; less than 2 hours a day, 2-5 hours a day and 6 hours or more a day.
Because of the large sample size, small differences (of the order of 2-3% for whole-country estimates) between groups within the study were highly statistically significant (P < 0:0001). We were more concerned with important differences, and wanted to highlight areas of greatest contrast; for this reason we have not used statistical significance as a measure of the importance of differences between groups.
All results have been weighted for within-and between-country sampling variations, so that either total sample (weighted by population size in each country) or country-specific percentages (weighted by age, gender and region) should reflect the underlying prevalence in the population being sampled. Table 1 presents the number of respondents in each country and the percentage of respondents who do not engage in any form of recreational activity. Overall more women than men do not engage in any form of recreational physical activity (34.6% for women compared with 27.2% for men). There was wide variation between countries in the percentages of men and women who do not participate in any recreational activities; rates were lowest in Finland (men 8.8%; women 7.3%) and highest in Portugal (men 49.5%; women 70.0%). Portugal, Spain, Italy, Greece and Belgium tended to have the highest rates of nonparticipation in recreational activities compared with Austria, Finland, Sweden and Ireland.
Results
Respondents were asked to describe a typical day's activities grouped into hours spent sitting, standing and engaged in more physical work than either sitting or standing. The proportion spending more than 6 hours a day in more physical activities (overall 49.2%) varied from around 60% in France, Greece, Luxembourg, Portugal and Spain to around 40% in the UK, Ireland, Italy and the Netherlands. There was also some variation across Europe in the proportion of people spending more than 6 hours a day sitting down at home or work each day (range 43% in Greece to 29% in Ireland). There was some consistency across countries, although not absolutely, between the lower rates of participation in recreational activities and the higher rates of participation in more physical work. Nearly twice as many respondents who report spending more than 6 hours a day in more physical work are likely to mention no recreational activities as those who spend less than 2 hours a day in more physical work (men 25% compared with 44%; women 18% compared with 35%).
Respondents were asked to select two factors (from a list of nine, with the possibility of answering 'don't know' and 'none of these' as well) that they believed had the greatest influence on overall health. Overall, 41% mentioned smoking, 38% mentioned food, 33% mentioned stress, 20% mentioned alcohol, 18% mentioned physical activity, 16% mentioned environment, 13% mentioned body weight and 9% mentioned genetics/metabolism. Less than 1% of respondents said they did not know, and about 1% said none of the choices influenced health. Table 1 summarizes the country-specific percentages for those mentioning physical activity and body weight broken down by gender. Overall, men were more likely than women to mention physical activity, whereas the opposite was the case for body weight. There was wide variation, and a contrast in emphasis (but consistency between sexes within a country), between countries in the proportion of respondents mentioning physical activity (Greece 11.5% for men and 6.5% for women compared with Finland 44.9% for men and 44.0% for women) and body weight (Finland 8.0% for men and 5.5% for women compared with Greece 15.4% for men and 15.9% for women).
Average self-reported BMI, percentage obese (BMI > 30) and percentage current smokers are also summarized in Table 1 for each country. The average BMI did not vary greatly across Europe, although men had a higher BMI than women. The prevalence of obesity was lowest in Swedish women (6.6%) and highest in Greek women (12.3%). Overall 41.8% of men and 30.7% of women smoked; Portuguese women the least (10.5%) and French men the most (54.7%). The prevalence of smoking was higher in Swedish women than men (24.3 % compared with 23.1%) in contrast to all other countries where the prevalence for men was higher, considerably so in Portugal (men 38.5%, women 10.5%).
Although there was considerable variation between countries, Table 2 summarizes the relationship between educational level, age and tendency not to engage in recreational activity and the likelihood of mentioning body weight or physical activity as an influence on health. Among men with a tertiary education, those under the age of 44 years were the most likely to engage in recreational activities. For men with primary-level education, there was a trend with age, but overall levels of recreational activity were lower and declined more steeply with age. Nearly twice as many women (43.3%) with only a primary-level education compared with a tertiary education (24.9%) did not engage in any recreational activities. Among those respondents under 65 years of age, there was a strong trend for tertiary-educated people to spend more than 6 hours a day at work or home sitting, whereas there was little difference in the proportion engaged in more physical activities over the day (for example, in the youngest age group those spending more than 6 hours a day in more physical activities were 41%, 43% and 45% for primary, secondary and tertiary-educated groups, respectively).
For respondents mentioning body weight as a major influence on health there was a complex interaction between the effects of age and educational level by gender (Table 2b) . Tertiary-educated women were the least likely to mention body weight as an influence on health, and had, on average, a lower BMI in each age group (overall average BMI 25.7, 23.7 and 22.6 in primary, secondary and tertiary-educated women, respectively). There was no clear pattern for men, although the youngest age group among tertiaryeducated men was the least likely, and the oldest tertiary-educated men the most likely, to mention body weight as an influence on health.
The interactions between age, educational level and gender among those mentioning physical activity as an influence on health was also difficult to interpret (Table 2c) . Middle-aged (45-54-year-old) men and women were generally the least likely to mention physical activity (except tertiary-educated women).
In order to summarize the complex interactions between country, education, gender and age, and to take into account the effects of BMI and smoking status, logistic regression analysis was used. All variables were categorized and the outcome variables were: 'risk' of doing no leisure activity and 'risk' of mentioning physical activity and body weight as influences on health (Table 3 ). This analytical approach allows an assessment of the independent effects of each factor in the model, adjusting for the effects of all the other factors in the model. The coefficients for the comparison of each level against the reference category are presented together with the 95% confidence intervals. For some comparisons, particularly for country, the designation of the reference category is arbitrary and we have used Austria for two reasons: (1) it was the country listed first alphabetically, and (2) it had a low level of no recreational activity.
The interpretation of the relative risks for country suggests that the likelihood of not engaging in any recreational activity is 4.59 times greater in Belgium and over 9 times greater in Portugal than Austria, taking into account the effects of all the other factors in the model. Only in Sweden and Finland are people more likely to engage in recreational activity than in Austria. Adjusting for age, educational level, BMI and smoking did not remove the between-country differences apparent on univariate comparison, suggesting important residual country effects on the likelihood of engaging in recreational activities.
The group most likely to engage in recreational activities were young, educated men, who have a low BMI, do not smoke, believe activity is an important influence on health, and who come from Scandinavia. Those who were most likely to believe body weight was an important influence on health were more likely to be female, educated to a primary level, overweight (higher risk of mentioning body weight in the obese: 4.76) and ex-or non-smokers. Those who were most likely to mention physical activity were young, tertiary-educated males who are lean, do not smoke and are engaged in more recreational activities. All values weighted to adjust for different population sizes in each member state. All values weighted to adjust for different population sizes in each member state.
Discussion
As far as we are aware this is the first pan-European survey of attitudes about the effects of physical activity and body weight on health. The main findings to emerge from this study are that compared with other influences on health, people across Europe do not perceive body weight to be a major influence on health.
People are a little more likely to mention physical activity, but the majority perceived the most important influences on health to be smoking, food and stress.
Respondents may be motivated to take up recreational activities to reduce stress, and this may need to be taken into account when promoting the benefits of physical activity.
There was wide variation across Europe in the proportions of respondents mentioning either body weight or activity as an influence on health, as well as in the proportion not engaged in any recreational activities. Overall, around 30% of respondents did not engage in any recreational activities; respondents who were more physically active at work or during the day were less likely to engage in recreational activities. This seems reasonable, and suggests the need for a more holistic assessment of activity to establish the true levels of activity over the whole day or to cover usual patterns. It may, therefore, be misleading to interpret recreational levels of activity as an appropriate marker of overall activity patterns. The sample size and sampling strategy, and the way the data were weighted, should provide information that reflects the situation in each country and across Europe. The cross-sectional design used limits the causal inferences that can be drawn from the data, trends and associations should be interpreted with caution. There may have been some variation between countries in how respondents understood what was covered by the way physical activity and exercise were linked in the questions asked. There has been a lack of clarity as to what is meant by physical activity, exercise and fitness and this may be confusing the general public 13 . Although more recently there has been increasing consistency in the messages given about the benefits of promoting low-intensity walking and other activities 14, 15 , the age, educational level and gender differences reported in the present study suggest that this message may not have got across to the general public. Different activities and approaches are likely to be effective in different age groups 16 . Those who were most likely to mention physical activity were young, tertiary-educated males who were lean, did not smoke and were engaged in more recreational activities. Those who were most likely to believe body weight was an important influence on health were more likely to be female, educated to a primary level, overweight and ex-or non-smokers. Adjusting for all the above factors, there were still large between-country differences in the proportions mentioning either body weight or physical activity. It is not easy to see any obvious trends in the country patterns, although there was some suggestion that the southern European countries were less likely to mention activity and body weight as influences on health.
The rise in obesity, and decline in levels of physical activity, have clear and important public health implications. The results of the present study suggest that a simple European-wide approach may not be effective. The results suggest that there are complex interactions of attitudes and beliefs that need to be addressed in different ways in different groups of people in different countries.
